Redemption laws give mortgagors the right to redeem their property following default for a statutorily set period of time. This paper develops a theory that explains these laws as a means of protecting landowners against the loss of nontransferable values associated with their land. A longer redemption period reduces the risk that this value will be lost but also increases the likelihood of default. The optimal redemption period balances these effects. Empirical analysis of cross-state data from the early twentieth century suggests that these factors, in combination with political considerations, explain the existence and length of redemption laws.
I. Introduction
Mortgage redemption laws, which grant a defaulting mortgagor a grace period to redeem the mortgaged property, are as ancient as the mortgage itself. For example, it is decreed in Leviticus 25:29-30 that:
If a man sells a house in a walled city, he retains the right of redemption a full year after its sale. During that time he may redeem it. If it is not redeemed before a full year has passed, the house in the walled city shall belong permanently to the buyer and his descendants. It is not to be returned in the Jubilee. But houses in villages without walls around them are to be considered as open country. They can be redeemed, and they are to be returned in the Jubilee.
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Mortgage laws in the United States also have a long history that "bears the scars of the never-ending struggle between debtor and creditor" (Friedman, 1985: 246) . While strong laws protecting creditors help both creditors and debtors by ensuring the flow of credit and promoting development, debtors invariably look to courts and legislatures for relief during economic downturns. Thus, the common law concept of "equity of redemption" emerged early on in English law to allow mortgagors to redeem their property following default up to a foreclosure date set by the court. And, beginning in 1820, state legislatures in the U.S. began to pass laws that extended the redemption period beyond foreclosure (Skilton, 1943; Friedman, 1985: 247) .
In spite of the enduring presence of mortgage redemption laws, economists have devoted relatively little attention to explaining their function. Exceptions include Alston (1984) , who studied the causes and effects of mortgage foreclosure moratoria (temporary relief from foreclosure) enacted during the Great Depression; Jaffe and Sharp (1996) , who discussed foreclosure moratoria as an efficient legislative response to unforeseen economic downturns, given the incompleteness of mortgage contracts; Hynes, Malani, and Posner (2003) , who examined the related issue of laws exempting property from bankruptcy proceedings; and Fisher (2006) and Fisher and Yavas (forthcoming) , who examine equitable redemption.
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In this paper, we extend this literature by developing a theoretical model of mortgage redemption that is based on the divergence between the market valuation of land and the value placed on it by the mortgagor. Specifically, the theory hypothesizes the existence of a non-transferable component of mortgaged land that may arise when a mortgagor invests time and effort in learning how to best use his land, or in simply occupying it (so-called subjective value). In the event that the mortgagor defaults on his mortgage, this value is lost because it is not capitalized by the market. A right of redemption reduces the risk of this loss by effectively extending the term of the mortgage. While such an extension strengthens the mortgagor's incentive to make investments in non-transferable capital, it also has the effect of lessening his incentive to avoid default in the first place. The desirability and optimal length of a redemption period turns on this trade-off.
To provide a context for the theory, Section II briefly examines the history of redemption laws in the United States. Following the theoretical analysis in Section III, Section IV offers some empirical evidence in support of the theory using cross-state data from the early twentieth century. Our empirical work contributes to the growing body of literature that seeks to understand the economic forces driving variations in state laws.
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II. The Origins and History of State Mortgage Redemption Laws
To provide some background for our analysis, we begin with a brief history of mortgage redemption laws in the United States. 4 In its modern form, equity of redemption first appeared in 16 th Century English Law, when courts began to allow mortgagors to repay lenders after passage of the maturity date and thus reclaim possession of land. Gradually, the law developed into a system of equitable redemption coupled with strict foreclosure, under which foreclosure was initiated by petition from the mortgagee to extinguish the mortgagor's redemption rights. Upon petitioning, the court would fix a time period during which the mortgagor could redeem the land. After this time period had elapsed, the mortgagor's interest was terminated and the mortgagee would assume full possession of the land.
The chief drawback of the system was the substantial foreclosure costs inflicted on mortgagees due to the costliness of petitioning the court for a decree of foreclosure.
The only way to extinguish the mortgagor's redemption right other than by petition was for the mortgagee to wait 20 years, at which point the mortgagor's interest was ended by prescription. Skilton (1943) Jones (1882 Jones ( , 1904 Jones ( , 1928 , Skilton (1943) , and Mortgage Bankers Association (1997), contains historical and current information on state redemption laws where available.
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Historically, redemption laws have almost always been about protecting farmers from economic downturns that placed them under considerable economic duress. For example, Skilton (1943, p. 326 ) detects a small bulge in redemption legislation in the 1820's due to the economic depression following the cessation of the Napoleonic wars.
As As our empirical analysis will suggest, this may have been because agriculture in the South was not as heavily dependent on investment in improvements as in other parts of the country.
In spite of the time trend and the fluctuations in the nature of redemption laws over time, they have in fact remained remarkably stable over time. Comparison of the survey of redemption laws in various editions of Jones (1882 Jones ( , 1904 Jones ( , 1928 
III. The Model
Previous economic analyses of mortgage redemption laws have not provided a firm theoretical basis for their pervasiveness. Most authors have seen them as a product of the political interplay between creditors and debtors. 10 While not denying the importance of these public choice factors, in this section we develop a theory that justifies redemption laws based on broader economic concerns.
Consider an individual (the mortgagor) who, at some point in the past, took out a mortgage to finance the purchase of a piece of property. Suppose that a balance of B dollars (principal plus interest) is due at time t=0, the date of maturity. There is, however, some risk that the mortgagor will default due to random factors that affect his liquidity.
We assume, however, that he can increase his chances of paying off the loan on time by investing in effort, e (measured in dollars), prior to the due date. 11 Let p(e) be the probability that he will not default, where p′>0 and p″<0.
Suppose that the value of the property to the mortgagor consists of two components: a market value v and an owner-specific value s. In the case of commercial property (including farms), v represents the present value of expected cash flows from the property, while s represents the return from non-transferable investments, goodwill, plus any utility benefits of ownership (Aghion and Bolton, 1992; Hart, 1995: Chapter 5) . For residential property, v is the maximum offer that could be obtained on the market, while s over this entire time period; in 1880, for example, the percentage of people working in the agricultural sector was 30%, and it remained around this level in 1930. (Kuznets and Thomas, 1957) . 10 This view is not new, and strong arguments against redemption laws on the grounds that they are purely redistributive have been put forth by Prather (1957) and Bridewell (1938) . 11 This could represent work effort, or any effort aimed at generating sufficient cash flow, or liquidity, to pay off the loan on time.
is the mortgagor's "subjective value," reflecting, for example, his or her attachment to the land (Miceli and Sirmans, 1995) .
We focus attention on "distressed properties," i.e., those for which v<B, as these are the most likely candidates for default. (For example, mortgagors with v>B could presumably refinance their debt to avoid foreclosure.) However, we also assume that for at least some of these distressed properties, the mortgagor's subjective value is sufficiently large that v+s>B, for otherwise, he would have no incentive to avoid default.
(We will see this formally below.) For simplicity, we assume that s=0 for those properties with v+s<B.
The redemption period, if one exists, represents the period of time following default during which the mortgagor can reclaim the property. As noted above, equitable redemption allows the mortgagor to reclaim the property prior to the foreclosure sale by paying off the loan balance, whereas statutory redemption extends the grace period beyond the foreclosure sale for a set period of time. For purposes of the model, we do not formally distinguish between these cases. 12 Instead, we simply suppose that there is a period of length T≥0, following default, during which the mortgagor can re-acquire the property by paying off B. In effect, T is an extension of the maturity date for the mortgage. Let q(T) be the probability, conditional on default, that the mortgagor does in fact redeem the property during this period, 13 where q′>0 and q(0)=0.
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The mortgagor takes the length of the redemption period as given and chooses effort, e, to maximize his private expected value of the property. Since only mortgagor's with v+s>B will exert such effort, the relevant expected value is given by
The optimal effort level, e M (T), therefore solves the first-order condition
Totally differentiating this equation yields
Thus, for mortgagors with v+s>B, effort is decreasing in the length of the redemption period. This reflects a potential moral hazard problem associated with lengthening of the redemption period and therefore provides the basis for limiting T to a finite length (possibly zero).
From a social perspective, the function of a redemption period is to avoid the loss of subjective value resulting from a forced sale. Thus, it is only relevant for those properties with s>0. 17 To determine the optimal value of T, we write the expected social value of such a property as
V(T) = v + [p(e M (T))+(1−p(e M (T)))q(T)]s − e M (T).
Note that this expression differs from (1), the mortgagor's private value, in two ways.
First, the loan balance, B, is not present in (4) because it is simply a transfer payment; and 15 According to this specification, the mortgagor's effort only affects the probability of default, not the value of the property. This is purely a simplifying assumption; we would obtain the same qualitative results if we allowed v and s to depend on e. Specifically, we would still be able to show that ∂e M /∂T<0 (as in (3)), reflecting the moral hazard problem associated with an increasing redemption period. 16 Given v+s>B, the second order condition holds under the assumption that p″<0.
second, (4) includes the market value of the land, v, whether or not the mortgagor defaults, given that it is transferable. (In contrast, in (1) v is weighted by the probability that the mortgagor retains the land.)
Taking the derivative of (4) with respect to T yields
Using (2), we can rewrite this expression as
which is ambiguous in sign. The first term, which is positive, represents the marginal benefit of lengthening T. It reflects the fact that a longer redemption period increases the chance that the mortgagor will retain the non-transferable value of the property, s.
Offsetting this is the second term, which is the marginal cost of a longer redemption period. It captures the moral hazard effect noted above-namely, that as T is lengthened, the mortgagor has less incentive to avoid default, which imposes a cost of B−v on the mortgagee. 18 The optimal redemption period, T*, balances these two effects at the margin.
It is clear from the foregoing analysis that s>0 is necessary for a positive redemption period to be optimal. It follows that redemption statutes (i.e., T*>0) should be more prevalent in regions where landowners have invested more heavily in non- 17 Although T applies to all properties, it has no allocative effect on properties with s=0. Thus, for purposes of determining the optimal value of T, we can focus on those for which s>0, which, by assumption, are those properties for which v+s>B. 18 More specifically, the incentive benefit of lowering of T is due to the fact that the mortgagor underinvests in effort from a social perspective, given that the social benefit of preventing foreclosure, s, is greater than the private value to the mortgagor, v+s-B, under the assumption that B>v for all of the properties in question.
transferable capital, or where there is high subjective value associated with land ownership. This prediction, together with the public choice factors to be discussed below, form the basis for the empirical analysis in the next section.
IV. Empirical Analysis
The model described the fundamental tradeoff underlying redemption laws as being between the negative impact on incentives to prevent default on one hand and protection of owner-specific (non-marketable) land values on the other. In addition, it is undeniable that mortgage redemption laws have historically been driven by the longstanding public commitment to protect family farms against fluctuations in the value of agricultural land. For example, Skilton (1943, p. 329 Alston (1984) . In addition, this time period likely avoids most of the upheaval of the great depression, and therefore more accurately represents the everyday state of affairs in a given state's economy.
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As a building block for our model, we initially consider a close relative of the specification that Alston employed to explain variations in states' decisions to adopt mortgage moratoria during the Great Depression. 20 See, for example, Alston (1984) , who finds evidence for the impact of farm interests, and Hynes, Malani, and Posner (2003) , who do not. 21 It would certainly be desirable to obtain an exact match between adoption dates displayed on table 1 and the data, however, this is simply not feasible given available data. In fact, the quality and content of census data dramatically improves at the beginning of the 20 th century. In our favor, most of these variables evolve relatively slowly over time and therefore more recent values might serve as useful instruments of past values. For example, the correlations between the length of average tenure (an independent variable in our analysis) in 1910, and length of tenure in 1920 and 1930, are, respectively, 0.92 and 0.85. 22 One possible interpretation of our model is as a longer run specification of Alston's empirical model. He analyzes states' decisions to enact mortgage moratorium legislation during the early years of the Great We also include three additional variables to capture the importance of specific (non-transferable) investments, as suggested by the theory. First, we include the percentage of farm acres that were improved, taken from the 1928 Statistical Abstract of the U. S. This reflects the degree to which land improvement was important in the state's agricultural sector. Additionally, we include the ratio of the value of implements and machinery to the value of farm land and buildings. This is a further measure of how important non-land inputs were in determining the overall value of the land. Finally, we include a measure of the average length of tenure on the farm for each state. A longer span of time on a farm should indicate more specific farm capital, as well as greater attachment to the land. In 1910, the Census bureau began collecting information on the number of farmers who had been on their farm less than a year, one year, between two and four years, five and nine years, and more than 10 years. Using this information from 1920, we piece together an index of average farm tenure length, forming a weighted average using the midpoints of the above intervals, where we interpret "more than 10 years" as "15 years." Together, the previous three variables serve as proxies for the non-transferable component of land value. While it is inevitable that improvement of land or investment in implements and machinery will increase the market value of land, it is also reasonable to suppose that not all improvements will ultimately be reflected in market value in the event that the farmer must sell the farm. Additionally, one might expect that the more time a farmer has spent on the farm, the more likely it is that he will have acquired specific knowledge about how best to work the land. This specific knowledge, plus the Depression. By contrast, our analysis focuses on the economic forces leading to the adoption of redemption laws in general. attachment to the land that naturally follows from occupation, are important components of farm value that will not be reflected in markets. Alston's (1984) findings.) However, the investment to value ratio is also statistically significant and of the correct sign, while both the percentage of improved land in farms and average tenure length have the correct sign, but are insignificant.
Model III applies a higher tech approach to the data by making use of variations in the statute length. In particular, it shows the results of fitting a Heckman selection model to the data by jointly estimating the probability that a state has a redemption law, and, given the existence of a redemption law, the impact of each of the independent variables on the length of the statutory period. 24 This model was estimated using the logarithms of all variables. Standard errors in this model were estimated using a robust Huber-White estimator that allows for intra-region correlation in error terms. 25 The Chisquare test statistic for independence of the selection and statute length equation is 16.16,
indicating that selection and length should not be modeled independently.
Model III reveals some interesting features of the data. Note first that some variables appear to influence the choice of whether or not to have a rule, while others 24 A possibility that lies somewhere between the selection model and the straight logit model is to use a specification such as an ordered logit. Fitting an ordered logit to the data generates similar results to models presented. 25 See Baker et al. (2002) for a similar approach to estimating and studying variation in state laws. It is interesting to note that many of the conceptual issues behind selection models were developed in the context of law and economics, and in particular in the study of state variation in anti-discrimination legislation. See Maddala (1982 
V. Conclusion
This paper has developed an economic analysis of mortgage redemption laws in the United States. The history of these laws displays both regional variation and sensitivity to economic cycles, reflecting their role in protecting farmers from loss of their land during periods of economic downturn. The importance of farming interests in a given state has therefore been a significant factor in bringing about the passage of these laws, as previous scholars have noted.
While not denying political considerations, we proposed a novel theoretical justification for redemption laws based on the hypothesized existence of non-transferable value associated with certain land uses that would be lost in the event of foreclosure. 
16.16
Notes: 1) Standard errors are in parenthesis below coefficients. 2) ** denotes significance at the 99% level; * denotes significance at the 95% level.
3) Model III was estimated by maximum likelihood using the logarithms of all variables in the length equation. In estimating this model, a Huber-White robust estimator of standard errors allowing for intra-region correlation of error terms was used.
